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nutrient intake was computed at the Central Patient Registry and Coordinating Center at the University of North Carolina. (See Dennis et al. (7) for a complete description of the LRC dietary methods.)
Study participants reported their own food intake. This was done to assure comparability of the data collected from children and adults. Recognizing that many participants would not always be aware of fats used in food preparation and at the table, the LRC Program developed special coding rules to reflect commonly used home fats as well as a variety of commercial fats (7) . Any supplementary information provided by parents or other meal providers is not included here, but will be examined in a separate publication.
The final data set includes only those dietary recalls judged as reliable by the interviewer. The training and certification program provided definitions to the dietitians for assessing reliability. The primary guideline for judging reliability was the ability of the participant to recall in sufficient detail the foods consumed. Unreliability occurred most often because of missing information, e.g., the participant was unable to recall one or more meals. Approximately 19% of recalls among 6-9-year-olds and 3% of recalls from 10-19-year-olds were classified as unreliable. This rate compares to the 2% rated unreliable from the adult participants, 20 years of age or older. Emmons and Hayes (8) have reported, however, that children in grades one through four are able to report their food intake accurately. Although in some instances, the participant judged the reported food intake to be considerably more or less than usual (atypical), these data were included because food intakes normally vary from day to day.
The subject of dietary intake methodology has been reviewed by both Marr (26) and Burk and Pao (3) . Although the 24-h recall has drawbacks as a method for assessing individual nutrient intake, group data analysis is possible (16) . Further, use of this technique has allowed comparison of LRC data with those of other large-scale dietary surveys that employed similar dietary methods (32, 37) .
Data analysis. Dietary intake was computed for calories, protein, fat (total, saturated, and polyunsaturated), cholesterol and carbohydrate (total, starch, and sucrose). Although alcohol intake correlates with triglyceride and HDL cholesterol levels in adults (4) and children (29) , it was not included in this nutrient analysis study because of the very small % of the pediatric population ingesting alcohol and the limited amounts ingested.
Data for each nutrient are presented for males and females in the age groupings 6-9 years, 10-14 years, and 15-19 years, which roughly correspond to preadolescence, adolescence and postado- lescence. Means and standard errors and medians were calculated (by standard formulas (1)) for each of these age/sex groupings. We adjusted the overall standard errors for clinic differences by weighting the measures of variability by sample size. Significant differences between selected age and sex groups were calculated by use of a two-sample t test. In addition, the data were compared with those of the HANES (32) and USDA (37) surveys, which also used 24-h dietary recalls. The dietary intake data for 1251 participants ages 6-19 years seen at Visit 2 of the LRC Prevalence Study are presented by age, sex and clinic in Tables 1-5 . Total values for each age and sex group are described and discussed.
Energy intake. The energy intake for 6-9-year-old males (Table  1) was about 2000 kcal. Intake by 10-14-year-olds ( Table 2 ) was significantly higher than that of the younger age group (t = 8.24, P < 0.001), and energy intake by the 15-19-year-olds (Table 4) was significantly greater than that of the 10-14-year-olds (t = 6.68, P < 0.001) at almost 3250 kcal/day. The energy intake for females, however, peaked in the 10-14-year-old group (Table 3) at about 2200 kcal. Kilocalories per kg body weight was inversely related to age in both sexes. In males, the 77 kcal/kg at ages 6-9 years (Table 1) was significantly higher than the 62 kcal/kg of 10-14-year-olds ( I = 5.27, P < 0.001) ( Table 2) , which was in turn significantly greater than the lowest male value of 51 in the 15-19-year-olds (t = 6.22, P < 0.001) (Table 4) . Similarly, in females, the 74 kcal/kg in 6-9-year-olds (Table 1) was significantly greater than the 53 kcal/kg at ages 10-14 years (t = 7.82, P < 0.001) (Table 3) , which was in turn significantly higher than the lowest female value of 37 in the 15-19-year-olds (t = 10.18, P < 0.001) ( Table 5 ). Male intake of kcal/kg was significantly higher than female intake for the 10-14-year-olds (t = 4.05, P < 0.001) ( Tables 2 and 3 ) and 15-19-year-olds ( t = 8.86, P < 0.001) ( Tables 4 and 5) .
Protein, fat, and carbohydrate intakes. The three primary energyproducing nutrients, protein, fat, and carbohydrate, were also assessed by age and sex groupings.
In addition to having the largest energy intake, the 15-19-yearold males had the largest mean intake of protein (14.9% of calories) (see Table 4 ). Protein intakes for females remained at about 14% of calories for each age group (Tables 1, 3 , and 5).
The average fat intake was about 36% of calories for males and females ages 6-9 ( 0.001) ( Table 4 ) and 39% of calories for females of this age (t = 3.72, P < 0.001) ( Table 5 ).
The intake of fat was also calculated as % of energy intake contributed by polyunsaturated fatty acids (PUF) and saturated fatty acids (SF). SF intake was about 15-16% of calories for males (Tables 1, 2 , and 4) and just under 15% of calories for females (Tables 1, 3 , and 5). Although no age-related patterns were discerned, there was a sex difference; males consumed significantly more SF than females among the 10-14-year-olds (t = 3.18, P < 0.005) ( Tables 2 and 3 ) and 15-19-year-olds (t = 2.83, P < 0.005) (Tables 4 and 5 ). PUF intakes for both males and females were about 5% of calories at ages 6-9 years (Table 1 ) and 6% of calories at ages 15-19 years (Tables 4 and 5) .
Mean carbohydrate intake as a % of total energy intake declined significantly with age, from a high at ages 6-9 years of 50% of calories for both males and females (Table I) , to a low at ages 15-19 years of 45% of calories for females (t = 5.65, P < 0.001) ( Table 5 ) and 46% of calories for males (t = 4.56, P < 0.001) ( Table 4) . The carbohydrate intake was described further as the portion contributed by starch or sucrose. The starch intake declined significantly with age for both males ( t = 3.47, P < 0.001) and females (t = 2.92, P < 0.001) from 20% of calories in 6-9-yearolds (Table I) to 18% in 15-19-year-olds (Tables 4 and 5 ). The sucrose intake for females varied from 11.5% of calories in 10-14-year-olds (Table 3) to 13% of calories in 15-19-year-olds (Table  5 ). For males, the sucrose intake was about 11.5% of calories for all three age groups (Tables 1, 2, and 4) .
Cholesterol intake. Mean cholesterol intake by males rose significantly with age from 134 mg/1000 kcal in 6-9-year-olds (Table   1) to 158 mg/1000 kcal in 15-19-year-olds (t = 2.54, P < 0.025) (Table 4) . Cholesterol intake by females ranged from 137 mg/ 1000 kcal at ages 10-14 (Table 3) to 145 mg/1000 kcal at ages 6-9 (Table 1 ). In the oldest age group males consumed significantly more cholesterol than females (t = 2.34, P < 0.05) ( Tables 4 and   5 ).
DISCUSSION
The dietary data gathered from children and adolescents in six of the North American LRCs show the general trends observed in previous nutrition surveys. For energy and the major nutrients, that is, protein, carbohydrate and fat, the LRC data can be compared with the HANES survey (32) and the USDA survey (37); they can also be examined in light of the recommendations of the Food and Nutrition Board of the National Research Council (13) . For other nutrients, e.g., fatty acids, cholesterol, and starch, comparisons are limited to the few studies focusing on these nutrients in children (14, 18) .
Energy. Males consumed more energy than females from ado- lescence onward and had their peak intake later than females. Energy intake, expressed as kcal/kg body weight, declined with age and intakes of males were consistently higher than those of females. The difference between male and female patterns of energy intake can be explained partly by differences in the growth patterns, the female growth rate slowing before that of the male (10, 38) . Sex differences in physical activity possibly account for the remainder of the discrepancies (19) . In the younger age groups, energy intakes of the LRC population were generally similar to those of the HANES (32) and USDA (37) populations. Among the 15-19-year-olds, however, the LRC males consumed 7% more calories than did HANES (t = 5.03, P < 0.001) and USDA males, and LRC females about 15% more than HANES females ( t = 5.03, P < 0.001). Because no measures of variability are readily available for the USDA studies, it is not possible to draw any statistical conclusions about LRC-USDA differences.
When we compared average energy intakes of the LRC Prevalence population with the 1980 Recommended Dietary Allowances (RDAs) (13), we found that the youngest LRC age group was considerably below the RDAs, but this discrepancy was not evident in the older age groups. Intakes for the 6-9-year-olds in the LRC study were 18-20% lower than the RDAs for the similar age group (7-10-year-olds). But intakes for the LRC 10-14-yearolds were virtually identical to the RDAs for their age group (11-14 years): males, 2620 kcal (versus 2700 kcal, RDA) and females, 2196 kcal (versus 2200 kcal, RDA). In the oldest group, the 15-19-year-old LRC females reported about 4% fewer kcal, but the males 16% more than the RDAs for their age group (15-18-year-olds).
Protein. Protein intake in the LRC population remained remarkably constant at 14-15% of calories for both males and females throughout the age groups studied. The protein intakes calculated from the HANES (32) and USDA (37) studies showed similar values at around 15%. The three studies indicate that the estimated protein intakes far exceed the 6-9% calculated from the recommendations of the Food and Nutrition Board of the National Research Council (13) .
Fat. Only limited data on fat intake can be found in the literature, especially for children (14, 18) . In the LRC data, total fat intake as % of calories rose significantly with age and males consumed slightly more than females.
In the USDA survey (37), fat intake varied similarly according to age and sex. The USDA values are 10-15% higher than those of the LRC. Statistical testing of the differences cannot be assessed (see discussion of energy differences).
Among the children studied by the LRC, SF intake held through the age groups at about 15-16% of calories. In the older age groups, however, males consumed slightly but significantly more than females. Comparison with relevant literature is limited to the Bogalusa Heart Study (14) , which showed a similar saturated fat intake (16%) in 10-year-olds in a biracial community in Louisiana.
PUF intake in the LRC pediatric population appeared to increase slightly with age (from just over 5 to just over 6% of calories) and females consumed a slightly greater % PUF than males. As with SF, the LRC results were consistent with the 5% reported by Frank et al. (14) in 10-year-old children in the Bogalusa Heart Study.
Carbohydrate. The % of calories as carbohydrate declined significantly with age in both males and females, males consuming slightly less than females. These age and sex trends are in agreement with the USDA figures, although the USDA tends to be about 5% lower. The Bogalusa Heart Study (14) of 10-year-olds showed close agreement with the % of carbohydrate calories reported by the LRC.
As with total carbohydrate, the intake of its starch component decreased with age, although sex differences were not apparent. The Bogalusa Heart Study (14) reported an intake of 17% of calories as starch by 10-year-olds, as compared with about 19% in the LRC population.
Sucrose intake, in contrast to starch, was not related to age. But sucrose intake may have been underestimated because it included only refined sugar used at the table, in recipes, and in commercial products where sugar is the only sweetener. The degree of this underestimation could not be determined (12) .
Cholesterol. When we examined cholesterol as mg/1000 kcal, we found that intake by males rose significantly with age, whereas among females, 6-9-year-olds had the highest cholesterol intake. The oldest males also had a significantly greater intake than their female counterparts. The discrepancy between means and medians indicates a considerable variation in intake among individuals, and a skewing of the distribution toward higher values.
The Bogalusa Heart Study (14) reported that 10-year-olds consumed a mean of 150 mg/1000 kcal, which is similar to that reported by the LRC. An earlier report (1960) by Hard and Esselbaugh (18) showed cholesterol intakes by 15-16-year-olds in Washington of 250-280 mg/lOOO kcal. The 1960 data were based on 7-day food records and are not directly comparable to dietary recall data; however, it has been reported that the dietary cholesterol intake has decreased in this time period (15) .
This report from the LRC Prevalence Study has provided detailed data on the nutrient intakes of a large number of American children, from diverse socio-economic and geographic groups. The data may be useful as a form of historical "milepost" in the face of changing population morbidity and mortality from coronary heart disease (2) and apparent changes in the nutrient intake by the population groups of the North American continent (2) . The studies reveal that overall, females have "better" nutrient habits than males during childhood and adolescence, ingesting less total fat as a % of total calories, less saturated fat (and thus a higher P/S ratio), and less cholesterol.
Finally, several studies (30, 31, 34) , but not all (39) , have suggested that nutrient intake may play a small but important role relative to plasma levels of lipids and lipoproteins in children. As such, nutrients may have some importance relative to pediatric precursors of atherosclerosis.
